Identification of organoselenium compounds that possess chemopreventive properties in human prostate cancer LNCaP cells.
The process of cancer development consists of three sequential stages termed initiation, promotion, and progression. Oxidative stress damages DNA and introduces mutations into oncogenes or tumor suppressor genes, thus contributing to cancer development. Cancer chemoprevention is defined to prevent or delay the development of cancer by the use of natural or synthetic substances. In the present study, we synthesized a series of organoselenium compounds and evaluated their possible chemopreventive properties in human prostate cancer LNCaP cells. Among 42 organoselenium compounds tested, two compounds, 3-selena-1-dethiacephem 13 and 3-selena-1-dethiacephem 14 strongly activated the Nrf2/ARE (antioxidant response element) signaling and thus markedly increased expression of heme oxygenase-1 (HO-1), a phase II antioxidant enzyme. Translocation of Nrf2 to the nucleus preceded HO-1 protein induction by two compounds. The intracellular ROS level was strongly reduced immediately after treatment with these compounds, showing that they are potent antioxidants. Finally, both compounds inhibited cell growth via cell cycle arrest. Our findings suggest that compounds 13 and 14 could not only attenuate oxidative stress through Nrf2/ARE activation and direct ROS scavenging but also inhibit cell growth. Thus, these compounds possess the potential as pharmacological agents for chemoprevention of human prostate cancer.